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(54) CURABLE COMPOSITION 

(57)Abstract: 

PURPOSE: To provide a low-cost elastic sealant which is excellent not only in weatherabilty 
and heat resistance but also in adhesion to a substrate or to a topcoating material and in stain 
resistance and has no surface tackiness. 

CONSTITUTION: This curable compsn. contains a (meth)acrylic copolymer which has at least 
one hydroxyl group at each molecular terminal, is produced from a monomer mixture contg. a 
(meth)acrylic ester monomer, and has a number- average mol.wt. of 1 ,000-50,000 and a 
hydroxyl value of 10-400 and an isocyanate-terminated polyalkylene oxide. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In a hardenability constituent and a pan, especially in detail, this invention is 
excellent in thermal resistance, weatherability, endurance, resistance to contamination, adhesion with a 
base material, the paste of a coating, etc., and there is no surface tuck and it relates to a cheap elastic 
sealing compound. 
[0002] 

[Description of the Prior Art] An elastic sealing compound is an indispensable ingredient in the 
industries, such as construction and engineering works, and the amount used is increasing every year. 
[0003] As current and an elastic sealing compound, although various things, such as a silicon system, a 
denaturation silicon system, a polysulfide system, an acrylic urethane system, and a polyurethane 
system, are used, the trouble is held, respectively and the present condition is that there is still nothing 
that fulfills the demand physical properties as an elastic sealing compound. 
[0004] For example, the lack of adhesion to a base material although a silicon system has the 
outstanding weatherability and thermal resistance, It has a big fault, like that finishing of a coating 
cannot be performed, and a price is high. A polysulfide system It has the fault of polluting yellowing 
and top coat. A polyurethane system It has a fault, like that weatherability is inferior and a tuck remains 
in a front face, and the acrylic urethane system has a fault, like a tuck remains in a front face, and the 
denaturation silicon system also has a fault, like that adhesion with a base material needs bad selection 
of top coat, and a tuck remains in a front face somewhat. 
[0005] 

[Problem(s) to be Solved by the Invention] In view of such a situation, this invention makes it a 
technical problem to excel in the resistance to contamination which is excellent also in adhesion with a 
base material, and adhesion with top coat, and it not only excels in weatherability and thermal 
resistance, but does not have a surface tuck, and to offer a cheap elastic sealing compound. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
hardenability constituent concerning this invention has one or more hydroxyl groups at each end, and 
consists of monomers which contain an acrylic ester (meta) system monomer as indispensable, and it is 
characterized by number average molecular weight using as an indispensable component the 
polyalkylene oxide (c) which carried out isocyanate denaturation of the aciylic copolymer (b) and end 
1000-50000, and whose hydroxyl value are 10-400 (meta). 

[0007] Each end shows the thing of the initiation end (alpha end) said by the usual vinyl polymerization, 
and a halt end (omega end) here, and the side chain usually contained in a vinyl system monomer is not 
contained in this. 

[0008] Below, the hardenability constituent concerning this invention is explained. 

[0009] first, as an acrylic ester system monomer which is the indispensable component of the acrylic 

copolymer (b) concerning this invention (meta) (meta) Although there will be especially no limit 
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conventionally if it is a well-known (meta) acrylic ester system monomer For example, an acrylic acid 
(meta); (meta) A methyl acrylate, an ethyl acrylate (meta), Butyl acrylate, acrylic-acid (meta) 
cyclohexyl, 2-ethylhexyl acrylate (meta), (Meta) Acrylic-acid (meta) aryl ester, such as acrylic-acid 
(meta) alkyl ester; (meta) acrylic-acid benzyls, such as acrylic-acid n-octyl, acrylic-acid (meta) dodecyl, 
and acrylic-acid (meta) stearyl; (meta) Acrylic-acid 2-hydroxyethyl, (Meta) Acrylic-acid hydroxypropyl, 
metaglycidyl acrylate (meta), (Meta) Acrylic-acid (meta) substituent content alkyl ester, such as acrylic- 
acid 2-aminoethyl and gamma-(methacryloyl oxypropyl) trimethoxysilane; (meta) Acrylic-acid methoxy 
ethyl, (Meta) Acrylic-acid (meta) derivatives, such as an ethyleneoxide addition product of an acrylic 
acid; (meta) Acrylic-acid perfluoro methyl, (Meta) Acrylic-acid perfluoro ethyl, acrylic-acid (meta) 
perfluoro propyl, (Meta) Acrylic-acid perfluoro butyl, acrylic-acid (meta) perfluoro octyl, (Meta) 
Acrylic-acid trifluoromethyl methyl, an acrylic-acid (meta) 2-trifluoro methylethyl, (Meta) Acrylic-acid 
JIPA fluoro methyl methyl, acrylic-acid (meta) 2-perfluoro ethyl ethyl, (Meta) Acrylic-acid 2-perfluoro 
methyl-2-perfluoro ethyl methyl, (Meta) Acrylic-acid TORIPA fluoro methyl methyl, acrylic-acid 
(meta) 2-perfluoro ethyl-2-perfluoro butyl ethyl, (Meta) Acrylic-acid 2-perfluoro hexyl ethyl, acrylic- 
acid (meta) 2-perfluoro DESHIRU ethyl, (Meta) (Meta) Acrylic-acid 2-perfluoro hexadecyl ethyl and 
gamma-(methacryloyl oxypropyl) trimethoxysilane silicon content (meta) acrylic ester system 
monomers are mentioned, and one sort of these may be used or may use two or more sorts together. 
[0010] next, as a hydroxyl-group content polymerization nature monomer (a) concerning this invention 
If it is a well-known hydroxyl-group content polymerization nature monomer, although there will be 
especially no limit conventionally For example, acrylic-acid (meta) 2-hydroxyethyl, 2-hydroxypropyl 
acrylate (meta), Acrylic-acid 3 -hydroxypropyl, the monochrome (meta) acrylic ester of a polyethylene 
glycol, (Meta) The monochrome (meta) acrylic ester of a polypropylene glycol, the poly caprolactone 
denaturation object of acrylic-acid (meta) 2-hydroxyethyl (trade name: plaque eel F series (Dai eel 
Chemical Industries, Ltd. make)), (Meta) Allyl alcohol 4-hydroxy methyl styrene etc. may be 
mentioned, and only these one sort may be used, or two or more sorts may be used together. 
[001 1] Moreover, only an above-mentioned hydroxyl-group content polymerization nature monomer (a) 
and (meta) an above-mentioned acrylic ester system monomer may be used, and other than the above, 
this invention is conventionally available, even if it uses together a well-known vinyl system monomer. 
As conventionally well-known vinyl system monomers other than the above-mentioned hydroxyl-group 
content polymerization nature monomer (a) and (meta) an acrylic ester system monomer Although not 
limited especially, for example The monoalkyl ester of a maleic anhydride, a maleic acid, and a maleic 
acid, and a dialkyl ester; fumaric acid, Monoalkyl ester and dialkyl ester of a fumaric acid; Styrene, 
Aromatic series vinyl system monomers, such as alpha methyl styrene, methyl styrene, chloro styrene, a 
styrene sulfonic acid, and its sodium salt; Perfluoro ethylene, Fluorine content vinyl system monomers, 
such as a perfluoro propylene and vinylidene fluoride; Vinyltrimetoxysilane, Trialkyl oxysilyl radical 
content vinyl system monomers, such as vinyltriethoxysilane; Maleimide, Methyl maleimide, 
ethylmaleimide, propyl maleimide, butylmaleimide, Octyl maleimide, dodecyl maleimide, stearyl 
maleimide, Maleimide derivatives, such as phenyl maleimide and cyclohexyl maleimide; Acrylonitrile, 
Nitrile group content vinyl system monomers, such as a methacrylonitrile; Acrylamide, Amide group 
content vinyl system monomers, such as methacrylamide; Vinyl acetate, Vinyl ester, such as propionic- 
acid vinyl, vinyl pivalate, benzoic-acid vinyl, and cinnamic acid vinyl; Ethylene, Alkenes, such as a 
propylene; diene; vinyl chlorides, such as a butadiene and an isoprene, a vinylidene chloride, an allyl 
chloride, etc. are mentioned, only one sort may be used for these or they may use two or more sorts 
together. 

[0012] Especially if it is not 0, it will not be restricted, but in order to demonstrate enough the 
descriptions, such as merit of the weatherability which an acrylic (meta) polymer has, as for the content 
of the acrylic ester (meta) system monomer in the monomer which constitutes the acrylic copolymer (b) 
concerning this invention (meta), it is desirable that it is 30 % of the weight or more, and it is more 
desirable that it is 50 % of the weight or more. 

[0013] Moreover, the content of the hydroxyl-group content polymerization nature monomer in the 
monomer which constitutes the acrylic copolymer (b) concerning this invention (meta) will not be 
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restricted especially if it is the range where the hydroxyl value of an acrylic (meta) copolymer (b) 
becomes 10-400. 

[0014] Next, the hydroxyl value of the acrylic copolymer (b) concerning this invention (meta) must be 
within the limits of 10-400. A surface tuck not only remains, but with [ this hydroxyl group ] ten [ less 
than ], the crosslinking density after hardening will run short and sufficient mechanical strength will not 
be obtained. Moreover, with [ this hydroxyl value ] 300 [ or more ], crosslinking density will be too high 
and sufficient elongation will not be acquired. 

[0015] Next, the range of the number average molecular weight of the acrylic copolymer (b) concerning 
this invention (meta) must be 1000-50000. With [ this number average molecular weight ] 1000 [ or 
less ], molecular weight is too (meta) small, and it not only cannot demonstrate the good physical 
properties as an acrylic polymer enough, but since the distance between the points constructing a bridge 
after hardening is too short, sufficient elongation will not be acquired. With 50000 [ or more ], polymer 
viscosity becomes high too much and it becomes impossible moreover, to secure sufficient workability. 
[0016] Next, although especially the process of the acrylic copolymer (b) concerning this invention 
(meta) is not restricted, it is desirable to compound by the manufacture approach as shown below. - 
[0017] (1) General formula (I) 
HO-A-(S)x-B-OH(I) 

(- A and B express a divalent organic radical among a formula, respectively, and x is the integer of 2-5.) 
— under the existence of a compound (d) expressed In the approach of performing a radical 
polymerization initiator (f) for the polymerization of a vinyl system monomer (e) It is made to exist, the 
inside of the system of reaction - a compound (d) - under a reaction - always — more than 50 mol 
twice of a radical polymerization initiator (f) ~ The manufacture approach of a polymer of having a 
hydroxyl group in the both ends characterized by performing said polymerization, without using 
substantially anythings other than a compound (d), a vinyl system monomer (e), and a radical 
polymerization initiator (f). ^ 

[0018] As a compound (d) in this manufacture approach Although especially limitation is not carried 
out, for example Hydroxymethyl disulfide, Hydroxymethyl trisulfide, hydroxymethyl tetrasulfide, 2- 
hydroxyethyl disulfide, 2-hydroxyethyl trisulfide, 2-hydroxyethyl tetrasulfide, 2-hydroxyethyl PENTA 
sulfide, 3 -hydroxy propyl disulfide, 3-hydroxypropyl trisulfide, 3-hydroxypropyl tetrasulfide, 2- 
hydroxypropyl disulfide, 2-hydroxypropyl trisulfide, 2-hydroxypropyl tetrasulfide, 4-hydroxy butyl 
disulfide, 4-hydroxy butyl trisulfide, 4-hydroxy butyl tetrasulfide, 8-hydroxy octyl disulfide, Hydroxy 
ARUKIRUJI, such as 8-hydroxy octyl trisulfide and 8-hydroxy octyl tetrasulfide, Tori, a tetrapod or 
PENTA sulfides, and these ethyleneoxide addition products; 2 and 2'-dithio diglycolic acid, 2 and 2' 
Tori thiodiglycolic acid, 2, and 2'-tetra-thiodiglycolic acid, 3 and 3'-dithio dipropionic acid, 3, and 3 1 - 
Tori thiodipropionic acid, 3 and 3-tetra-thiodipropionic acid, 3, and 3'-PENTA thiodipropionic acid, 4 
and 4 , -dithio - a jib - tongue acid, 4, and 4-TORICHK) - a jib — tongue acid, 4, and 4-tetra-thio - a 
jib - a tongue acid - 
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